Scientists have already undertaken experimental attempts to find a grain of space. In this article, the Bekenstein formula and the information-oriented approach are combined for the first time to theoretically calculate the smallest achievable grain length, as well as the energy and quantity of information. This became possible due to the fact that the information approach is based on the calculation of the amount of information contained in the model of the physical phenomenon. The results show very good agreement between theory and experiment, at least with respect to the scale of the length and the minimum resolution of energy. This concept can be important for a reliable interpretation of the forthcoming cosmological and quantum dimensions.
Introduction
In the age of the Internet, the Big Bang, the colonization of Mars, the pervasive computerization, concepts and methods of information theory are widely used in different varieties of the areas of human activities, such as physics, chemistry, biology, physiology, technology, and so on. Of course, information theory plays a fundamental role in the modelling of various processes and phenomena. This is because modelling is an information process, wherein information about the state and behavior of an observed object is obtained from the developed model.
During the modelling process, information is increased, and information entropy is reduced because of the increased knowledge about the object [1] .
In the 1980s, a brilliant elegant formula was developed, and the upper limit of the amount of information (called the Bekenstein boundary) was calculated [2] .
It is contained in a body of limited volume and has the maximum amount of information needed to fully describe this physical system. This meant that the volume of information of a physical system must be finite if the space of object and its energy are finite. In informational terms, this bound is given by ( ) ( )
where Υ is the information expressed in the number of bits contained in the quantum states of the chosen object sphere. The ln2 factor comes from defining the information as the natural logarithm of the number of quantum states, R is the radius of an object sphere that can enclose the given system, E is the total mass-energy, including rest masses, ħ is the reduced Planck constant, and c is the speed of light.
After almost 35 years of publication of the Bekenstein theory, we proposed an information-oriented method [3] , according to which it is possible to calculate the amount of information inherent in the model. Using a fundamentally new concept, we introduced a metric called comparative uncertainty, which allows us to check the priori discrepancy between the chosen model and the observed material object. The information-oriented approach has already been applied to the design of thermal energy storage systems, technological processes for the production of pumpable ice, climate models and heating of space spacecraft, measurements of the Planck constant, Avogadro constant and the Boltzmann constant.
The idea of this article is to combine Bekenstein formula and information-oriented method with the help of a theoretically grounded approach for numerically calculating the possible lowest energy, length, and amount of information resolutions without going into theoretical debates and ineffective discussions.
Hints of graininess stem from attempts to unify the general theory of relativity, Einstein's theory of gravity, with quantum mechanics, which describes the work of three other forces: electromagnetism, strong and weak nuclear interactions.
The result is a single structure, sometimes called quantum gravity, which explains all the particles and forces of the universe.
One from the main obstacles that might be standing in the way is that although researchers and scientists consider continuous space-time, there are still unresolved problems associated with the processes of observation and measurement. Although discrete and continuous features coexist in any natural phenomenon, depending on the scales of observation [1] , one can suppose a deeper level of reality, which exhibits some kind of the elementary discrete structure.
This article contains five chapters. In Chapter 1, basic explanations are given for the numerical calculation of the possible lowest energy, length, and resolution of the volume of information. Chapter 2 contains the calculation of the amount of information inherent in the physical-mathematical model, and the formulation of the system of basic dimensional quantities (SBQ), from which the 
Methodology
Bekenstein proved [2] that a bound of a given finite region of space with a finite amount of energy contains the maximum finite amount of information required to perfectly describe a given physical system. In informational terms, this bound is given by Equation (1) or
where S is the entropy, κ is Boltzmann constant.
The results are purely theoretical in nature, although it is possible to find application of the proposed formula in medicine or biology. Factually, the own act of the Bekenstein modelling process already implies an existence of the formulated physical-mathematical model describing the sphere under investigation. In this model, the quantities are taken into account from the International system of units (SI) [3] . SI is a set of dimensional quantities, base and calculated on their derived basis, which are necessary and sufficient to describe the known laws of nature, as in the physical content and quantitatively [4] . In turn, SI includes the In generally, the dimension of any derived quantity (q) can only express a unique combination of dimensions of the base quantities in different degrees [5] :
where , , , l m f  are the exponents of the base quantities taking only integer values, the range of each has maximum and minimum value [6] :
So the number of choices of dimensions for each quantity , , ,
e e e  , according to Equation (4) is the following:
7;
3; 9; 5; 9; 3; 3.
In this case, the number of possible dimensionless criteria µ SI with ξ = 7 base quantities of SI equals [7] ( ) ( ) ). In other words, the object can be judged, knowing only one of its symmetrical parts, while others are structurally duplicating this part, may be regarded as information empty; 7 corresponds to seven base quantities (L, M, T, I, Θ, J, F).
It can be shown [3] that an amount of information ΔA e about the observed modeled sphere is calculated according to the following
where ΔA e is measured in units of entropy [8] , z" is the number of physical dimensional quantities recorded in the mathematical model, β" is the number of the base dimensional quantities recorded in a model. In order to transform ΔA e to bits ΔA b , one should divide it by the following abstract number κln2 = 9.569926 × 10 −24 kg⋅m 2 ⋅s
In this case, the mathematical theory of information does not cover all the wealth of information content, because it is distracted from the semantic content side of the message. From the point of view of the information-based approach, the phrase of 100 words, taken from the newspaper, Shakespeare or Einstein's theory has about the same amount of information.
Using Applications of μSI-Hypotheses

Dose of Energy
In the case of Bekenstein bound, the information quantity contained in a sphere Υ equals the information quantity ΔA b obtained by modelling process
or taking into account Equations (1) and (8) 
According to the analyses of the recorded quantities dimensions, the Bekenstein model is classified by COP SI ≡ LMTΘ.
To verify z'' -β'', we will use the definition of the comparative uncertainty [9] and its model expression ε LMTθ [3] :
where ε LMTθ = Δ pmm /S, Δ pmm is the absolute uncertainty in determining the dimensionless theoretical quantity u, "embedded" in a physical-mathematical model and caused only by its dimension; S is the dimensionless interval of supervision of a quantity u; z' is the number of the physical dimensional quantities in the selected COP SI ; β' is the number of the dimensional base quantities in the selected COP SI .
The conditions for achieving the minimum comparative uncertainty of a model ε LMTθ for COP SI ≡ LMTΘ can be formulated if one equates its partial derivative with respect to z' -β', to zero. Then we get:
Taking into account Equation ( ). In other words, the object can be judged, knowing only one of its symmetrical parts, while others structurally duplicating this part, may be regarded as information empty; 4 corresponds to four base quantities (L, M, T, Θ).
The comparative uncertainty of a model (ε min ) LMTθ , can be reached at the condition (15) . Then, we get ( ) ( ) 
Taking into account Equations (7), (11), (17) , the achievable value of (R·E) min equals ( ) . At the same time, this value (Equation (20)) is the same order on the other 10 −45 ergs = 10 −52 m 2 kg·s −2 [13] . E min can be used, along with µ SI , and combining the thought experiment with field studies, for measurement of the uncertainty values of fundamental physical constants.
"Graininess" of Space
Until recently, scientists believed that the diameter of the grain of space or the minimum possible length in nature is nothing more than Planck's length (~1.6 × 10 −35 meters). There are numerous concepts, approaches, methodologies, and formulas proposed for identifying the boundary, or transition zone, where space-time becomes granular R min or, in other words, a resolution limit of length in any experiment [14] .
In this connection, attention should be paid to the undeservedly forgotten fact that European scientists reported on the results of the most outstanding attempt to detect the quantization of space [15] . To carry out their calculations, a group of physicists from France, Italy and Spain used data from the European space telescope Integral, namely, its capture of the gamma-flash, GRB 041219A, which occurred in 2004. According to calculations, the grain of space, if it exists, must influence the polarization of transmitted rays. And the influence is the more noticeable, the more intense the radiation and the more distance it had to go through. GRB 041219A was included in 1% of the brightest gamma outbreaks among all people caught. In addition, the distance to the source was at least 300 million light years. It was a very fortunate case, allowing checking the existing performances. It must be added that the degree of influence of the quantization of space on transmitted light depends also on the dimensions of the grain itself, so the parameters of a distant flash could indicate this value or at least its order.
Scientists have already made attempts to find the grain of space, decoding the light of distant gamma flares. The current observation was ten thousand times more accurate than all the previous experiments of this plan. The analysis showed that if the granularity of space exists at all, then it should be at a level of 10 −48 meters or less. 
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where Υ HS is the information quantity expressed in bits and corresponding to S HS , c is the light speed, ħ is the Plank constant, ħ = 1.054572 × 10 Equating ΔA b in Equation (8) to Equation (22) and using the known values of physical quantities, we get
Taking into account Equations (7), (17) and (25) 
This R min = 9 × 10 −47 is in excellent agreement with result of Laurent et al. [15] .
It could be suggested that this metric of space is only a pure mathematical concept that measures a "degree of distinguish ability". In addition, maybe, the minimal length scale is not necessarily the Planck length. The scale of distance, just like the duration of time, turns out to be a property not of the world but of the models we use to describe it [17] . With the help of these calculations, it is possible to identify a boundary or a transition zone, where space-time becomes nonlocal granular and physical.
"Grain" of Information
Taking into account Equations (20) and (26), let us calculate a possible achievable minimum amount of information Υ q , in other words, an information quantum bit, or "qubit" [18] , which can be viewed as the basic building blocks of quantum information systems [19] :
On the strictly posed question "does information exist by itself?" a completely reasonable answer would be "yes and no". "Yes", because we cannot deny the Journal of Applied Mathematics and Physics availability of information, its storage, transfer, processing, and so on, which we encounter every day, even in our daily lives. We know that information is of great importance and can significantly affect the course of events. Information exists independently of people's consciousness [20] . On the other hand, the answer "no" also has a rational grain. Is it possible to "touch" this notorious information? Most likely, information exists objectively, but not material in itself.
If information can be stored in the position of a smallest particle, the activation energy for its motion will be sufficiently lowest [21] . If the information, like some substance, is granular beyond a certain scale, it means that there is a "base scale", a fundamental unit that cannot be broken down into anything less. This hypothesis so far contradicts the generally accepted opinion in the scientific community.
It was noted [22] that information is a quantity which is both discrete and continuous, where time and other physical phenomena might be reconceived as simultaneously discrete and continuous with an information theoretic formulation. Perhaps Equation (27) will spur researchers to further understand of the concept of information. In addition, this value may have usages in definition of qubits for quantum computation.
Information Embedded in Photon
The radius of the particle is determined by the region, in which it can produce some effect. According to Liu et al. [23] , radius of single photon r p in energy region of E p = 2.1 GeV equals 2.8 × 10 −15 metres. In this case, taking into account Equation (1), the amount of information contained in one photon is
Because many advanced algorithms require thousands of bits to begin with, the total necessary power of a useful quantum machine, including those involved with error correction, could easily run into the millions. Taking into account Equation (28) and proton dimensions, reader can easily calculate a possible required power of the future quantum machine.
In fact, the author does not offer anything concrete. First, these are all assumptions. Second, these are too much doubtful and those that have been written not trustworthy. However, if you are still reading and you like this unorthodox application of information theory, then all of the above data can stimulate your imagination.
Discussion
We have theoretically calculated for the first time the information-based scales of possible granules of length. Our results are in an excellent agreement with data predicted by Laurent et al. [15] . Our result, using a completely different theoretical-based approach, confirms its generality and, in particular, its applicability to practical applications in theoretical and experimental physics.
Although the values of the smallest blocks of energy, information quantum bit, Journal of Applied Mathematics and Physics and amount of information contained in photon are in doubt, our results demonstrate the potential of the information-based approach. Therefore, the significance of this result is that today's test experimental systems is far from the fundamental limit and that future improvement is possible taking into account the class of phenomena and a number of chosen quantities in a model. Given that an achievable accuracy is the key issue that limits the in-depth understanding of the world around us, the result has profound suggestions for the future modifications of the existing physical theories. Perhaps some of the readers of this article consider four examples presented as a game of numbers. In defense, the author reminds them the attempts of Heisenberg and many other scientists to find the "firstborn" building blocks of the universe. The calculated results are just a routine calculation from the formulas known in the scientific literature. The author does not set himself the task of understanding the submitted data for the application, such as quantum electrodynamics, or the theory of gravity, because only experts in these areas can "separate the wheat from the chaff". However, if the Bekenstein bound and µ SI -hypothesis have a physical explanation, maybe, the discrete resolutions of energy, length and information can be used to study the universe.
We believe that there is still a somewhat similar phenomenon which is manifested.
Conclusions
The information-oriented approach realizes two possibilities. First, it dictates the necessary number of quantities to be taken in order to achieve the best approximation of a model to the measured object. Second, it allows scientists and engineers to develop a perfect model based on their experience, knowledge and intuition in the development of a specific physical and mathematical model of the phenomenon being studied.
By combining Bekenstein's bound and µ SI hypothesis, an attempt is made to quantize energy, length and the amount of information as a tool for building pictures and models of the world. On other hand, like the uncertainty principle, µ SI hypothesis can be a fundamental limitation of our ability to cognize and predict the universe.
The obtained results indicate that, in all likelihood, the centuries-old philosophical opposition between the concepts of discreteness and continuity, when it was transferred to the soil of real reality, was naturally resolved in favor of the concept of discreteness of physical space. However, this does not mean that the concept of continuity cannot be used as a working concept in theoretical constructions of physics and related sciences, but only in this case, it is necessary to take into account the fundamental limitations imposed by the µ SI hypothesis on the concept of continuity.
Researchers can radically accelerate the speed of designing and delivering new models to industry and science. Using µ SI hypothesis, development teams can orchestrate and optimize activities for the development of physical phenomena
